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Abstract

~ A thiopyren analog of tetrzhydrocannabinol hes been prepared in
which the emyl group in the three position (I} hss been substituted by
methyl. The correspronding oxygen anslog hss been prepared as a reference,
standard.

The synthesis of a compound having en aminocethyl grcup in the
three position hes besn cerried to whait is believed to be l-hydroxy-9-
methyl-7,8,9,10-tetrahydro-6-dibenzopyrone<3-acotic acid.

Another unsuccessful atienpt was made to prepare a compound
with en amino group in the one position.

The work on Task 5 is terminated with this repcrt.
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R Another attempt has been mede to prepare-a nitrogen snalog of

. | | \c-o . . .
. (CHz2)2
- (1)

The method tried involved the resction of ethyl S-methyl-cyclcohoxanone-2-

" corboxylate with 3-dimothylamino-5-amylrhenol occording to Leng and Scarsb)
vwho use zinc chloride to effect the condensation ¢f keto esters with m-
dialkylaminophenol. The resction was tried with and w1thoat a colvent -
the two mothods suggested in the patent. When'a sclvent was used. the start -
ing materials were recoverad unchanged. Without 2-solvent o higher boilixy
rmateriel) waes produced which boiled over a wide range and wss never succesd-
fully purified. The patent claims were tested by reacting our keto ester
with m-dimethylaminophenol and a crystelline rat tcriesl was rocovered. Ring
closure probably did not occur between the emino and hydroxyl group but
rather para to the emine group: !

. | §ulfu;'Aralogs . .
. . Since the prepasatzon of B-mercapto-s-amylphenol apreared
improbable at this time,C) and it wes possible to prepare 3-mercapto-5-

- group in- place o> amyl in the three position.

‘\ // \\-('Hs’ R ) |

i . - @ s o
el (CH3)2 e . L
> .. o . e . . iy * . .
L. . . . (11} .. T - . -
*a) " “Winkler .D E., Progress Repert 8, (19;5) N es * ’
{ . b): Long,’R S snd Searo, C.A® {to Aferican €ysnanjd Co.) U.S." Patents 2,647,132
? . c) k.ntler D n., Progress Report Q- (1}93) . c
o ‘e * .
e ete s R o o b -
| .. NSO AR 5 N aiiuy ;“(“Fff""f‘
o e, - JTe F Wl u.;:__,l?:‘ i Meaaenll P IEE i.f Vit 13 :
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tetrahydrocaﬁnabxnol (I)-having -a dimethylamino group in the one position.? &)

methylphenol, it was decided to prepare & sulfur aznalog (II) he aving a methyl a
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’-”This sulfur derivative was prepared by first adding 3-mercepto-5-methyl-

phenol to pulegone to form & thioether@/ and then cyclizing by refluxing

in benzere solution with phosphorus oxychloride. We feel certain that the
thioether and not the oxygen ether is formed in the first step in the atove
reaction for it hes been demonsirated that phenol dces not add to pulegone

under the conditiens used for sdding the mercaptan group. The low sulfur -

.value (85% of theory) fer our fincl coopound is probadbly due to the presence

.

of arcinol in the 3-mercapto-5-methylrhenol, Which could have been formed
during the diezotization of 3-amino-5-methylrhenol. During the cyclizetion
of the thicether the arcinol would hsve reacted with pulegone to form l-
hydroxy-3,6,6,9-tetranethyl-7,8,5,10-tetrahydro-6-dibenzo-

pyran which 13 probadbly the impurity in our thiopyran. A better product
might have beeﬂ obtained if the thiosther had been distilled Before cycliza-

tion.

. An alternste route 40 the thiopyrarn which *nvcl¢ed the reaction
of ethyl 5-nethylecyclohexanone-2-cerboxylate with 3-rercepto-5-med hvl“hc1
was tried but the yield of thiopyrone was too low to be aut*actlve, so the
converaion to thiopyran was not atteupted. .

. TO'obtain a reforence standatd for use with the sulfur compound
the oxygen eanalog wes gprepared -by reascting the usuel ketc ester with
.orcinol- to form 8 crysislline pyrone whigh was purijfied and converted to-
the pyran vith uethyl magnes1um iodide. ’

Ch gges in Alkyl Groups

in a previcus *eyortb) the stort of the symthesis cof a8 compound
having sh anincethyl group in the. three position of tetrahydrccannsbinol

. (I) was described. At that time ‘the synthesis was 2t the stege of 3,5-
. dinmethoxyphenyiacetic scid. This acid hss now beenm.converted te 3,5-

dihydroxychenylacetic scid, which Has been condensed with ethyl S-methyT-,
‘cyclchexancne-2-certoxylate in thé presonce of 8C3 -sulfuric scid to form.a
crystalliné material whose analysis is consistant with (TII)~ Termination
.of the task has preventes furthe* worx. ' e

. . (111) ° . .
I _Vinxler, D.E., Progress Report 7 11953). -
17) Winkler, D.E., Pro gress *Report 8 (1353). .
- - » .
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For &n alternate route, 3,5-dihydroxychenylacetic scid has been
condensed with pulegone. An acidic material of higher molecular weight
was recovered but due to the terminatidn of th2 project it has not yet been
purified. .
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¥ »Jhpmt«To» 12 hdy s.-a:."l'l‘j,c *The é:gceés gmbonis was rsmoved Under vacuuz
and’ thq product ‘tSkeq up &4n 1 21’of ether and--eX: racted- with 150 rl of -
copt:enj.;ated. H1™in" 1 1" of \’Qtem Ths 3-ami‘no 5-::9 ..hvl,..enof""aa spr ung .
'from the %cid solutish with' Sodiun bicarbonato, ond aftér coolidgy filter- . o
in8, washmi"and ;lrying, 1%k £° (807 -yield) *of productmas re“ovnrad Tt L LY
a" Ldn-be- puri

idd by, recryf §tall izatmn tro;n !."ater. ST Y
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‘s A solutioh of k? (Ox%s mcl) ofs)-mc*carto—5 .ethy’“hnﬂol 51 g
(O 34 mol) of pulegone &nd ? -0l of pl,erldxno was 8licved to ats“u overnight
at.fooms temperature end then ‘hested for four heurs ad 1CC°C. ' The thicether

* wes teRen up in’600 pl of bengene, washed. tvice with vater, dried under a

phaseé separating hegd, and after edditg 17 ml -(0.18 mol) of FOCly it was

“ . refluxed gently for nine hours in_ 8 water. bath, The product wes then .
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.weshed thorouphly with whter and dist 1led " A precut wids discarded and the
fredtion boiling at 160-180°C st 0.02 mm was collectei " The low sulfiur . .
value -is believed to be due to the presence of 1° ‘hydroxy-3,6,6,9- tetremothyl- .
7,8;9, 10~tetrahyd”o-S-dabenaopyran as etpla ned 1n~the body of th*s repo*t

. Anel calc'd for GitHap0S: C, 75.3; H, 8.08; §,11.7.
IR . Found: C. 7“.5, H, 8 1l ; S, 9.9.
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‘: - oxy=3,9- thyl-+7,8,9.10-Tetra 0-6-Dibenzo ne
= 61531303'° : ‘
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. The procedure of Adams end Bakcra) was followed with the excep-

tion that equal molar smounts of Keto ester, orcinol, and 'FOC1ls were used.

' A 0% yield of product, recrystallized from ethenol, was recovered. The

' highest melting point which 'we were ahle to obtain on an aluzrinum block was .
256-7°C. Ademsd} reported-262-3°C. o L - N

Anel Cele'd for CisHigOa: €, T3.T3'H, 6.62 ‘
S Found: C, 73.2; H, 6.6
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a) Adams, R., end Baker, B.R., J A Chem Soc 52 2408 (1940).
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The prpcedure follcwed wos similar to ikst used in

—~ tion‘of* 1-hydroxy-3-secondary nonyl-5 o,9-~r1methy1-r,8 9,10
- 6-dibenzopyrant®

Anal calc'd for C17.2202

C, 79.0; H, 8.60.

he prerara-
trehydra-

"Found: C; 78.7; X, 8.6
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o) Vinkler, D.E., Frogress Repert & (1953).
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.Dimethoxyphenylacetic Acid, c;onazo¢

rp 100.5-101°C

OCHs OCHa
| PSR .
/ ' .
k \ \>COCH3 + C4HoON + S ‘/ \\-c32csc4 eon
'Y Oc}la - . . OCHS \ . .
) * . OCHa . '
4 SN
' KOH;// ' ‘ .
f \/\- cqzccox HCl ; < )-\,Fecovq -
E ’ — v .
J . OCH3 S Ogehs .
g - .
: ' ’ :
? The Kindler zodiflicztion -of tho Willgercdt reacticon as usecd ty
‘Vwmannﬂ) end Schwenk®) vas omployed for this éynthqus. A mixture of
- 70.5 g (0.28 mol) of 3,5-dimethoxyrphenyl mcthyl,ketcne,C) 13,5 ¢ (0.%2 wol)
af sulfur snd 26.5 g .(0.42 ©ol) of morpholine was brought slowly to boiling
- and then refluxed fcurtecn hours The crude thiczmorphclide was hydrolyzed
by reftuxing for twelve hours with Th g of XOH in TLO ml of water, &lter
>5pringing with HC1, "the crude acid was filtered and pur*fxod “g recrystal-
lizing from water with ths 2id of decolorizing carben.: A 695 'yield of acdid
- wua recovered. ) . :
‘Ansl cale'd for Ciolalc: €, 61.2; H, 6.17 .
: o> Feurd: €, 60.9; H, 6.2
; : .
Al i:. ann, M.S., J Org Chem Q 521 (1G:k).
-“1 Gehwenk, E., and Bloch,-E., J An Chem Soc 6& 3051 (19%2).
¢l .:c\ﬁrat1on similar to dutyl ketone, hznklor, D.E., Progress Report
i (19))) .
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romoved under vscuun ani the rermsinder diluted wi ith11ef hato* end

VAR chizcoow  HEL—y /- \\. cnpcoon
N\ . \— |
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A soluticn of 8% g (0.43 mol). of 3,5-dimethoxyphenylscctin 2oid,
40 ml of L8% HBr, Jhc ml of scetic acid, ard 42 ml of HI (::'gr. 1.7) wes
refluxed for 1& nours accerding to the methed of uﬂvAnrg/ for the frerera-
tion cf o-hydroxyphenylacetlc acid. About half of the solveuni waz

oxtracted with three 1 1 tortions cf ether. A4n Q“’ yield of cruds acid
wes obtained which could be purified by dissolvxr~ in ethy scetate arnd

precipitating with benznne or .chlorofora.

+~ Anal c¢sale'd for CgHal4: C, 57.1, H, L 80
. . e Found: €, 57.2, H, L.9

a) %cvigi, J., Elbe, T.E., end Fischbtach, K., J &m Chenm Soc 7C 1330
1948),
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The method of Desaif) fer the condensation of methyl B-resorcylate
with ethyl cyclohexanone-2-carboxyleste was used.

A soluticn of 2.0 g of 3,5-dihydroxy-rhenylacetic acid and 2.0 g
of ethyl S-methyleyclohexanornie-2-carboxylate in 20 g of 80% sulfuric acid
was allowed to stend five days et rocm tempersture. Upon pouring into 200 g
ice and water a precipitete formed which was filtered and washed. The yield
was 3 g of crude material. After three recrystellizations from LOF
ethanol, 1.0 g was focovered which melted st 2L0-L1°C.

Anal cslc'd for CigHiaCs: C, 65.7, H, 5.50.
Found: ¢, 65.k, H, 5.5.
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